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Y.W. Chien: Nonparenteral Administration of Peptide and 
Protein Drugs. CRC Crit. Rev. Ther. Drug Car. 2, 195-208 
(1986)], they are absorbed only to an insignificant extent 
from the gastrointestinal tract when administered directly or 
5 in the traditional pharmaceutical formulations (tablets, 

capsules and the like). 

Thus, the most important aim of developing cyclosporin- 
containing pharmaceutical compositions is to find a solution 
for this problem, by means of which the absorption and 
10 bioavailability of the active agent can successfully be im- 
proved. 

A number of methods are known from the literature, by 
the use of which the absorption and bioavailability of cyclo- 
sporin active agents can be increased. From these, the 
15 methods worked out for preparing solutions for oral ad- 
ministration are briefly summarized hereinafter. 

1. Dissolution of cyclosporin in sesame oil and/ or in the 
mixture of non-ionic surfactants and/or transesterif ied 
nonionic triglyceride and/ or lecithins, ethyl oleate 

20 and transesterified nonionic surfactants and/or in a 

neutral oil (see e.g. the Swiss patent specification 
NO. 636,013). 

2. Dissolution of cyclosporin in the mixture of a trans- 
esterified product of a native vegetable oil with a 

25 polyalkylene polyol (such as Labrafil M 1944 CS) as 

w 11 as a v getable oil and ethanol (see .g. the Swiss 
patent sp cification No. 641,356 and the United Stat s 
patent specification No. 4,388,307). 
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The above method 1 is suitable for preparing a drink 
solution or drink emulsion whereas method 2 is useful for 
the preparation of a water-dispersible oral solution. It 
should be noted that the commercially available oral 
5 Sandimmun R solution (Sandoz Ltd., Basel, Switzerland) is 
prepared according to method 2. 

Compositions with relatively high active-ingredient 
content can be prepared by using both methods. The dis- 
advantage of these compositions lies in that vegetable oils 

10 are used as carrier additives which, on the one hand, endow 
the compositions with an unpleasant oily taste and, on the 
other hand, these compositions become rancid during a longer 
storage whereby a further undesired alteration may occur in 
the taste and odour of the compositions. Although the degr 

15 of rancidification could be limited by antioxidants, this 
process cannot completely be eliminated. Thus, the oral 
compositions prepared according to the above methods can be 
commercialized with only a relatively short expiration time. 
The aim of the present invention is to provide thera- 

20 peutically useful, oral eye lospor in-containing solutions 
which are. free from the drawbacks of the known solutions, 
contain the cyclosporin active ingredient (s) - in opposition 
to the known solutions - dissolved in a both chemically and 
microbiologically stable hydrophilic and not hydrophobic 

25 medium and provide advantageous absorption f th active 

ingr dient(s) from the gastrointestinal tract after dilution 
with water or ague us s lutions. 

During our investigations it has surprisingly been ob- 
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Flow rate of the eluant: 1 ml/min 

Integrator: LKB Model 2220 ? 
Recorder: LKB Model 2210, 10 mV 

« 

It has been stated by the above examinations that the 
stability of solutions prepared according to the process of 
the invention did not differ from the stability of the 
commercially available composition. This statement is 
illustrated in Table I by the results of examinations carried 
out at 100 °C with a solution containing 100 mg/ml of cyclo- 
sporin A (signed as CyA in Table I) prepared in Example 2 
according to the invention and, on the other hand, with a 
Sandimmun R drink solution of the same concentration. 

Table I 

Comparative stability examination of oral solutions contain- 
ing cyclosporin A 



Oral solution of Ex. 2. Sandimmun oral 

fftiution _ 

Thermal load CyA content n (%) CyA content n (%) 

(measured (measured 
in %) : ; — in-D 

96.1 (n x ) 99.3 

Untreated 96.6 (n 2 ) 98.9 100.6 99.8 

96.9 (n 3 ) 99.5 
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Table I (continued) 



97.6 

100°/1 hour 99.7 
99.4 



98.9 



100.6 
99.3 
100.2 



100.0 



96.4 

100°/5 hours 95.4 
94.1 



95.3 



97.5 
96.6 
97.8 



97.3 



98.0 

100°/8 hours 95.2 
97.1 



96.7 



98.5 
97.6 
98.0 



98.1 



97.8 

100°/ 24 hours 98.7 
93.3 



96.6 



96.0 
95.8 
'94.9 



95.5 
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Claims: 

1. A therapeutically usable oral solution containing 
cyclosporin as active ingredient in admixture with hydro- 

5 philic solvents and surface-active agents, which comprises 1 
part by mass of one or more cyclosporin (s) dissolved in a 
mixture containing 4 to 50 parts by volume of propylene 
glycol, 0 to 25 parts by volume of ethanol and 0.01 to 5 
parts by mass of a polyoxyethylene/polyoxypropylene block 
10 polymer in homogenized and, if desired, sterile state. 

2. A composition as claimed in claim 1, which compris s 
cyclosporin A or cyclosporin G or a mixture thereof as cyclo- 
sporin. 

3. A composition as claimed in claim 1 or 2, which 
15 comprises using a polyoxyethylene/polyoxypropylene block 

polymer with a molecular mass between 1000 to 15,500. 

4. A process for the preparation of a therapeutically 
usable oral solution containing cyclosporin as active 
ingredient by using hydrophilic solvents and surface-active 

20 agents, which comprises dissolving 1 part by mass of one or 
more cyclosporin (s) in a mixture containing 4 to 50 parts by 
volume of propylene glycol, 0 to 25 parts by volume of 
ethanol and 0.01 to 5 parts by mass of a polyoxyethylene/ 
polyoxypropylene block polymer, homogenizing the solution ob- 

25 tained and, if desir d, st rilizing it by filtration. 

5. A proc ss as claim d in claim 4, which c mpris s 
using cycl sporin A or cyclosporin G or a mixture there f as 
cycl sporin. 
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6. A process as claimed in claim 4 or 5, which 
comprises using a polyoxyethylene/polyoxypropylene block 
polymer with a molecular weight between 1000 and 15,500. 
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